Recovery from poisoning with the herbicide, paraquat (20% concentrate-'Gramoxone') is rare (Malone et el., 1971). A patient is reported who survived despite ingesting an apparently fatal dose. Treatment consisted of forced diuresis and a single haemodialysis. Oxygen, steroids and immunosuppressives were not given,
Investigations. The abnormal laboratory findings were a urinary paraquat level of 6800 ,ug/100 ml; Pao2 75 mmHg (normal 85-95); DLCO 26 ml/ mmHg/min (predicted normal 33); FEV1 % 68-5 (predicted normal 83); blood urea 68 mg/100 ml; GFR 60 ml/min; excretion of renal tubular cells 350,000/hr (normal 14,000-57,000); urinary lysozyme 2-5 t±g/ml (normal 0-63 ±0 43). The chest X-ray showed increased vascular markings. (Fig. 1) .
Treatment. Forced diuresis was begun with 200 ml of 20 % mannitol and a high fluid intake, mainly oral, and output (10-24 1/day) was maintained throughout the admission. A 5-hr haemodialysis was carried out 67 hr after admission, but no paraquat was recovered from concentrates of the dialysing fluid. Oxygen was withheld, although the Pao2 fell to 66 mmHg on the sixth day after ingestion. DLCO did not fall below 25 ml/mmHg/min (day 10).
The renal tubular cell excretion was maximum on day 11 (735,000/hr). There was proteinuria (100 mg/ 100 ml), but no glycosuria, phosphaturia or aminoaciduria.
Hepatic damage developed and the bromsulph- At the time of discharge, 26 days after admission, the Pao2, DLCO, FEV1 %, blood urea, tubular cell excretion, and bromsulphthalein retention had returned to normal. The electrocardiogram changes were improving. Three months after discharge the patient remains well.
Discussion
On admission the initial findings of pulmonary, gastro-intestinal and renal damage were typical of paraquat poisoning and suggested a fatal outcome (Malone et al., 1971) . Following admission hepatic and myocardial damage developed. Urinary paraquat levels more than 48 hr after ingestion cannot be used with confidence to assess prognosis but a concentration in excess of 200 tg/100 ml at this time is indicative of serious poisoning (Ferguson & Litchfield, 1971) .
Gastric lavage and enemas and purgation were not performed, nor the administration of bentonite, kaolin, etc., because of the delay before the patient was seen. Forced diuresis, up to 24 per day, was maintained because, although in animals the excretion of the fraction of an oral dose of paraquat absorbed is largely complete within 48 hr, in man the excretion may continue for days (Grundies, Kolmar & Bennhold, 1971) . Survival from poisoning with 20% concentrate is rare but three cases have been reported from Germany treated with forced diuresis and steroids (Weidenbach, 1969; Grabensee et al., 1971; Grundies et al., 1971) . The rationale for the use of steroids or immunosuppressives, also recently suggested (Fennelly, Fitzgerald & Fitzgerald, 1971) is not clear, and they were not used in this case. Haemodialysis was carried out as a prophylactic measure in an attempt to remove paraquat despite the lack of evidence that it is of value and no paraquat was recovered from concentrates of the dialysing fluid.
It has recently been suggested that oxygen should not be given because the pulmonary toxicity of paraquat may be enhanced (Flenley, 1971) . This patient was not seen until 52 hr after ingestion of paraquat, but despite progressive hypoxaemia and a reduced transfer factor, oxygen was not administered. The typical severe pulmonary changes of paraquat poisoning did not develop although the renal dysfunction persisted and hepatic and myocardial damage developed. Whether the atypical course of the pulmonary features was due to the lack of oxygen therapy, or to the intensive fluid therapy, or to some other unidentified factor is not established. Investigations in a different-hospital in 1959 revealed hypochromic anaemia with haemoglobin 10-5 g/100 ml, and normal white cell count, but a platelet count was not performed. Various biochemical investigations and radiological investigations including barium studies of the gastrointestinal tract at that time did not reveal any
